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(I) contg at least 50 vo I . % hydrogen is produced by 
carbonaceous feedstock (II) having H/C atomic ratio 
' to part i at oxidation wi th an 

35X oxygen, i.e. air or oxygen enriched 
or deleted air, to produce a crude gas (III) contg. hydrogen, carbon 
oxi s an! n ogen; (b) subjecting (MO to catalytic srn ^t.on 

stream to convert CO to C02, under conditions to produce a 
r Si tan shi te d gas (IV) having, by vol., nitrogen content at least 
0 t m the a bon nonoxide content, and ratio hydrogen; (ni rogen + 
carbon monoxide) 0.5-1.5; (c) cooling <IV to con ^se any x ce 
'team and produce raw gas stream (V), (d) subjecting (V) to a pressure 
swin^ adsorption (PSA) process to separate carbon oxides and ni rogen, 
n uc ma ne th at, n the adsorption stage, adsorption is continued 
! tha! ITogen break-through into the unabsorbed y drogej-co ntg 
prod steam occurs, and the prod, stream (!) .ontains at least bu voi.^ 
hydrogen and 0.5-40 vol.* nitrogen. 

USE/ADVANTAGE - (t) is of use for hyd rogena t i on reactions, or, 
when contg an appropriate amt. of nitrogen, for ammonia synthesis, 
method avo'ids the'use of high purity oxygen and the »|r separation 
plant of previous processes. Fuel value of waste gas f om the PSA 
system, although low. can be recovered, e.g. by ca^y, 
and an energy-balanced process may be obtd. 
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catalytic shift reaction with steam to convert carbon monoxide to 
carbon dioxide, the proportions ot the reaclants. and the process 
conditions, in the partial oxidation and shift stages being such hat 
the resultant shifted gas stream has a carbon monoxide content under 4:, 
by volume cn a dry basis, a nitrogen content at least 10 times the 
carbon monoxide content by volume, and a volume ratio of hydrogen to 
nitrogen, plus carbon monoxide, of not more than 2.5: u) cooling the 
shifted gas stream to condense any excess of steam to produce a raw gas 
stream- and (d) subjecting the raw gas stream to a pressure swing 
adsorption process to separate carbon oxides and nitrogen therefrom 
-said pressure swing adsorption process being conducted such that, in 
the adsorption stage, adsorption is continued so that nitrogen 
break-through into the unadsorbed, hydrogen containing, produc stream 
occurs, whereby the product gas stream contains nitrogen and at least 
50% by volume of hydrogen; -characterised in that said carbonaceous 
feedstock has a hydrogen to carbon atomic ratio, on an anhydrous basis, 
of less than 2; said shifted gas has a volume ratio 
nitrogen, plus carbon monoxide, in the range 0.5 to 
product gas stream contains 0.5 to 40% by volume of 
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